Introduction
Sickle cell disease (SCD) is a hereditary disease caused by a mutation that leads to the substitution of glutamic acid by valine at the sixth position in the ß-globin chain. The genetic anomaly produces changes in the hemoglobin molecule so that, at low oxygen tensions, these molecules undergo a polymerization process and lose the deformability characteristics of red blood cells, leaving them with a "sickle" shape. These sickled red blood cells aggregate in capillaries, causing partial or total obstruction of the vessel lumen. (1) The clinical signs and symptoms are related to severe anemia and chronic hyperbilirubinemia and, in particular, vasoocclusive complications including vaso-occlusive crises. (1) The estimated prevalence of individuals with sickle cell trait (heterozygotes) in the Brazilian general population is 4%, that is, currently 7.2 million cases are carriers, with an estimation of 200,000 new cases annually. (2) Additionally, it is estimated that there are 25 to 30 thousand homozygotes in Brazil with 3500 new cases born each year. (2) In Goiás, the estimated proportion of individuals carrying the sickle cell trait is 2.2%. (3) In Brazil the prevalence is still higher among blacks, however SCD is distributed heterogeneously and involves white individuals due to the miscegenation of the Brazilian population. (4) Thus, SCD is the most common monogenic hereditary disease in Brazil coursing with much clinical variability, from almost asymptomatic patients to those with many complications and frequent hospitalization. Hence this disease is considered a public health problem.
Despite the advances in medicine, this disease remains incurable and only palliative care can be provided. It is therefore a chronic disease with lifelong treatment with the quality of life (QoL) of patients being a key challenge of patients, their families and healthcare professionals. (4) According to the World Health Organization (WHO), QoL is defined as the "Individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns." (5) Moreover, there is the concept of "quality of life associated with health," which assesses the impact of health on the individual's capacity to live fully. (6) Over the last thirty years, the assessment of QoL has gradually become important in healthcare, with improvements and sophistication in evaluation methods focusing on subjective evaluations to measure individual perceptions of QoL of patients. (7) According to Padilla, (8) the concept of QoL related to health has gained a multidimensional nature with physical, psychological, social and spiritual well-being; these last three dimensions are often more valued than the physical dimension.
Due to the importance of QoL in the context of the evolution and treatment of diseases, especially chronic diseases, this variable has been included in clinical trials as an aspect to be evaluated with the aim of valuing broader parameters than just the control of symptoms, decreased mortality and an increase in life expectancy. (9) According to Tapper, (10) the first cases of SCD diagnosed in the early twentieth century, highlighted a close relationship between race and disease, with this disease assuming the character of a "black-related disease". Even today, despite the compensatory racial policies and changes in social relationships, SCD is often seen by patients as a stigma.
It is in this scenario that an attitude emerges that sees the illness as a punishment, thereby aggravating the patient's perception regarding their exclusion. And in the case of SCD, the punishment is twofold: both having the illness and due to the ethnicity.
Allied to the issue of race are precarious social and economic conditions, which is a significant risk factor for depression. In addition, personal (personality and individual perception about the disease, among others) and family (cohesion and family support, for example) factors strongly influence a possible depressive condition. (10) Individuals who lack adequate social, economic and family support tend to have more problems associated with the disease and more difficulties to adjust to it. This may be the trigger of painful episodes, which have been associated with high levels of depressive symptoms. (11) The importance to expand discussions involving the QoL of SCD patients becomes apparent; it is a chronic disease that is deemed a public health problem in Brazil. The consequences in patients' lives are numerous and include certain limitations. Understanding these limitations allows us to identify problems and devise appropriate measures to intervene and modify variables that negatively affect QoL. (9) Thus, in agreement with the organized social segments of black men and women in Brazil, we proposed to investigate and analyze indicators of the QoL of SCD patients under treatment.
We evaluated the QoL through physical, social, psychological and environmental indicators using the World Health Organization QoL assessment instrumentAbbreviated (WHOQOL-Bref) and compared the data obtained from employing demographic and ethnic-racial questionnaires.
Method
The research was conducted using quantitative resources producing a descriptive, exploratory and crosssectional study.
Sixty consecutive SCD patients who went to the Hemoglobinopathy Clinic of the Hematology Service in the period from January to July 2008 were interviewed from a population of 120 male and female SCD patients under treatment. The ages of the participants varied between 14 and 60 years old. The sample is representative of the general population with a margin of error of 5%.
Patients or guardians were informed about nature of the research and that participation was voluntary before they gave their informed written consent. Under 14-year-old and over 60-year-old patients were excluded.
The WHOQOL-Bref was derived from another instrument called the World Health Organization QoL Assessment 100 (WHOQOL 100), both of which were validated in Portuguese by Fleck et al. (12, 13) While other QoL assessment instruments have been developed, it appears that, to date, this one has the highest value in research. (9) WHOQOL-Bref consists of 26 questions, two general and 24 representing each of the 24 aspects that make up the original instrument. Thus, unlike the WHOQOL-100, in which each of the 24 aspects is assessed based on four key questions, in WHOQOL-Bref each aspect is assessed by a single question.
The first two questions of the WHOQOL-Bref relate to the individual's perception of the QoL, and the individual's perception of health.
The remaining 24 questions comprise four domains: physical, psychological, social and environmental.
The physical domain is investigated by questions 3, 4, 10, 15, 16, 17 and 18, the psychological domain by 5, 6, 7, 11, 19 and 26, the social domain by questions 20, 21 and 22 and the environmental domain by 8, 9, 12, 13, 14, 23, 24 and 25.
All questions are presented as a Likert scale of five points from 1 (very bad) to 5 (very good QoL). To score the WHOQO-BREF, the questions are separated by domain and the average of all participants is calculated, i.e. the scores of the questions of each domain are summed and divided by the total number of participants. The scores of each domain can then be converted to a 0-100 scale.
Asnani et al. demonstrated the effectiveness of the WHOQOL-Bref to measure the QoL of SCD patients, underscoring the fact that this instrument was developed from scattered groups in research centers worldwide with the goal of creating a questionnaire that could be used to measure the QoL of diverse populations in different countries. (14) The ethnic-racial questionnaire is an instrument created by the authors of this paper to detect whether or not there is a relationship between the patient's illness and ethnic background. It consists of four questions, the first on the participant's opinion as to his/her ethnic background based on the ethnic classification system of the Brazilian Institute of Geography and Statistics (IBGE). The second and third relate to discrimination in relation to the skin color and disease, respectively and the last question is related to discrimination related to the ethnic background and the disease to see if the patient believes his/her illness is or is not related to the skin color.
The sociodemographic questionnaire is an instrument created by the authors that collected data on gender, age, schooling and marital status.
After presenting the research project of the health team of the Hematology Department and approval of the Research Ethics Committee, recruitment of potential research subjects was started through direct contact during medical consultations. The objectives of the investigation and the data collection procedures were explained. If patients agreed they signed two informed consent forms; one remained with the researcher and one with the patient. None of the consecutive 60 potential subjects that were asked refused to participate.
The data collection process occurred concurrently to the medical consultation. During the consultation the WHOQOL-Bref ethnic-racial and sociodemographic questionnaires were applied by the researchers.
The results of the WHOQOL-Bref were assessed according to the scores obtained for each domain, after conversion to a 0-100 scale, using the SPSS® version 16.0 computer program with specific syntax for the WHOQOLBref. The results of the WHOQOL-Bref were then compared with demographic data obtained by the socioeconomic questionnaire.
The results of the ethnic-racial questionnaire were evaluated according to the frequency of answers for each question. These results were then compared to demographic data. The level of significance for all tests was set at 5% (p < 0.05).
Results
The sociodemographic questionnaire (Table 1) revealed that most subjects were female (53.3%) and unmarried (71.7%). The mean age was 27 years old ranging from 14 to 60 years and the educational level was up to eighth grade (51.7%).
According to the ethnic-racial questionnaire, 46.7% of individuals considered themselves mulattos, 13.3% considered themselves white and 11.7% considered themselves black and the other 28.3% of the participants preferred not answer this question. A total of 6.7% of the participants said they were discriminated against because of their color, while 33.3% said they were victims of prejudice about the disease. Additionally, a total of 48.3% said that there is a relationship between their illness and color, while 50.0% do not believe this relationship exists. The other 1.7% of the participants preferred not to answer this question.
Those who made up the 14-to 30-year-old age group did not believe there was a link between the illness and color a result that was different to individuals who were over 30 years old.
On assessing the replies to question 1 of the WHOQOLBref instrument, 6.7% rated their QoL negatively, that is bad and very bad, 23.3% rated it as neither good nor bad and 70.0% evaluated it as good or very good.
In respect to question 2 of the WHOQOL-Bref, 23.3% were dissatisfied or very dissatisfied with their health, 28.4% were neither satisfied nor dissatisfied and 48.3% were satisfied or very pleased.
Although the relationship between health and QoL was recognized many years ago, it was realized that the perceptions of individuals regarding their QoL was more positive than their perceptions about their health state (p < 0.05).
The scores of the WHOQOL-Bref as 0-100 scales were as follows: physical = 57.32, psychological = 66.03, social = 69.86 and environmental = 52.76.
There was a significant correlation between discrimination due to illness and educational level (Table 2) and between age and all domains of the WHOQOL-Bref instrument (Table 3) .
Discussion
Chronic diseases in general create physical, emotional and social alterations that demand coping mechanisms which often have a direct impact on the QoL. SCD, as a chronic disease, causes such changes. These changes develop from various complications that arise during the natural course of the disease. Additionally the life expectancy of the individual is reduced. In this investigation, we noted that the results are correlated to the findings of the study by Alves on mortality due to SCD. (15) The data show that 66.7% of the sample was 30 years old or younger, similar to the results of Alves, who found that 70% of SCD patients did not survive past 30 years old. (15) The Pain in Sickle Cell Epidemiology Study (PiSCES) compared the QoL of SCD patients with the QoL of patients with other chronic diseases, such as asthma, and hemodialysis patients and found that they were similar. (16) There is also a close relation of the disease with black people; these individuals suffer from two stigmatizing features, the presence of SCD and the ethnic origin.
We believe that, although SCD is overcoming the character of being a "black-related disease" because of intense racial miscegenation in Brazil, (10) there is still an association between clinical data and prevalence among African descendants. These socially marginalized individuals thus suffer a significant loss in QoL.
In an analysis of the demographic data, it was found that the participants are still in the economically active age with most (66.7%) being between 14 and 30 years old. In a study of Asnani et al., the mean life expectancy for SCD patients was 53 years for men and 58.5 years for women. (14) Another study found that about 11% of patients with SCD do not survive to adulthood. (17) Thus, can one infer that low QoL worsens the patient's life expectancy? (18) The ethnic-racial questionnaire showed that 46.7% of individuals considered themselves mulattos, 13.3% considered themselves white and 11.7% considered themselves black and the other 28.3% of the participants did not answer this question. Knowing the close relationship between race and SCD, (10) a higher proportion of Blacks was expected. The result may reflect the ethnic heterogeneity of the Brazilian population (19) or the fear of being characterized as black.
Another analysis was about discrimination related to color and disease: 6.7% of participants said they were discriminated against in regards to color, while 33.3% said they were victims of discrimination because of their disease, showing that disease can have a greater negative influence on social relations than color. When asked about their impression about the link between SCD and color, 48.3% responded that the relationship is valid as against 50.0% who do not believe this relationship exists. Moreover, it was observed that 14 to 30 year-old individuals did not believe that this link between illness and color existed while over 30 year olds did. This finding indicates that older individuals are more aware about their disease than younger ones, suggesting a greater interest in learning about the disease and how it may affect their QoL.
By analyzing questions 1 and 2 of the WHOQOL-Bref on general issues about QoL and health, it was found that although sick, most of the individuals positively evaluated both their QoL and their health.
Although the relationship between health and QoL was recognized several years ago, (20) it is important to realize that the individuals' perceptions of their QoL were more positive than their perceptions about their health status (p <0.05).
On analyzing the four domains (Physical, psychological, social and environmental), scores were calculated for each domain on a scale of 0 to 100. The most significant loss of QoL according to the results of the WHOQOL-Bref was the environmental domain with a mean score of 52.76%, followed by the physical domain with a mean of 57.32%.
Pereira et al. found significant decreases in the physical, psychological and social domains for SCD patients. (4) The association with the physical domain should be noted; the disease affects the physical domain as the patient is dependent on medical treatment and is more susceptibility to fatigue and pain, and suffers reduced working capacity.
The environmental domain was the most affected area; this may be because the study population was from a government hospital where the vast majority is treated under the conditions of the public health system. Probably these are low-income subjects with poor housing and few options of leisure activities.
On analyzing the physical domain, the score decreased with advancing age probably due to normal tiring of individuals as they grow old or due to worsening symptomatology of the disease or even a combination of these two factors.
When the psychological domain is analyzed, it seems that older individuals have more psychological problems such as low self-esteem and worry about death.
The social domain score had the highest scores indicating that SCD individuals have social support, i.e. individuals trained to deal with environmental stressors.
There is also a possible negative correlation (negative r) between age and all domains of the WHOQOL-Bref (Table 3) . A negative value for r means that the variables compared go in opposite directions, i.e. if one increases the other decreases and vice versa. Thus, the negative correlation in this case indicates that as age increases the individual's domain scores diminish.
Another possible correlation is that of prejudice against the disease and the schooling of participants (Table 2) , the case of a negative correlation indicates that as the number of years of schooling increases, the perception of discrimination against the disease decreases.
Conclusion
Data from this study confirm that SCD, as it is a chronic disease and courses with great variability, causes limitations in the lives of sufferers, with the pain and hospitalization being most likely responsible for the destabilization of the physical and emotional aspects of the individual.
It was also found that the disease is losing its nature as a "black-related disease", coinciding with Brazilian racial miscegenation.
An important aspect to be addressed by future studies is to compare the QoL of subgroups of SCD patients to assess whether the association with other hemoglobinopathies and therapeutic interventions affects the QoL of patients. In this work, in particular, one can say that there was loss of QoL of SCD patients under treatment.
QoL is an important aspect to be analyzed, especially as it is multidimensional, influencing and being influenced by the health of the individual.
In addition to treating pain, efforts to improve the QoL of SCD patients should incorporate the psychological aspect, aimed at reducing anxiety, depression and family problems. (21) In the case of chronic diseases, QoL gains greater importance as it directly influences the prognosis of the disease and so more research is needed on the subject, in order to formulate strategies of healthcare programs and other measures to care for patients. (9) 
